Design and expression of a synthetic mucin gene fragment in Escherichia coli.
Adenocarcinomas of glandular tissues produce a hypoglycosylated form of a normal glycoprotein (mucin) that elicits an immune response. A tumor-specific epitope of mucin occurs in a 20-amino-acid, tandemly repeated domain of human MUC1 mucin. A synthetic gene encoding five tandem repeats of the tumor-specific epitope of human mucin (m5tr) was designed for efficient cloning and expression in Escherichia coli for subsequent use in preparing reagent quantities of the mucin 5 tandem repeat (mtr5) polypeptide. The synthetic gene was cloned in the correct reading frame into the maltose-binding protein (MBP) fusion expression vector pMAL-p2. Bacterial clones containing the mucin synthetic gene (m5tr) were shown to produce the intended recombinant fusion protein, MBP-mtr5. The fusion protein represents a significant fraction of the cell protein, 50% or more of which is secreted into the periplasm. The MBP-mtr5 protein is largely intact and easily prepared in sufficient quantity and purity for preliminary structure-function studies.